Manipulation by Linear Driving Permanent Magnet - Rotation Control of Ironball - by 藤原, 佑輔 et al.
Kochi University of Technology Academic Resource Repository
?
Title ????????????????????? -???????-
Author(s)??, ??, ?, ??, ?, ?, ?, ??
Citation
??AEM??? = Journal of the Japan society of












Manipulation by Linear Driving Permanent Magnet -Rotation Control of Ironball一
藤原　佑輔*1(学生員),在　天時*2(学生員),陳　麗*3,岡　宏一*4(正員)
Yusuke FUJIWARA (Stu. Mem.), Cui Tianshi (Stu. Mem.), Chen Li, Koichi OKA(Mem.)
This paper describes a development of a magnetic levitation system with spin control mechanism. The feature of
this magnetic levitation system is using permanent magnets and liner actuators. The levitated object is an iron ball,
which is suspended by a magnet in the vertical direction and is spun by four magnets in the horizontal direction.
Experimental system is introduced. One degree of丘eedom levitation is examined and carried out. A spinning control
strategy is proposed.
































































Voice Coil Motor Permanent Magnet Sensor Target
Iron Ball Eddy Currents Sensor
Fig. 1. Illustration ofMaglev System for Spinning Close-Up
Around the Permanent Magnet
Eddy Currents Sensor
Fig.2 Photograph of Developed Equipment
Table 1 Sped五cations of Voice Coil Motor
＼、
permanent magnet
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Fig.4 Attractive Force About the Air Gap Between the Magnet
and the Iron Ball
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Fig.5. 1 D.O.F. Maglev System Con五guration Chart
Fig.6. 1 D.O.F. Maglev System Control Chart
Fig.7. Photograph of During Levitation
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movement of permanent magnet→
蝣蠎-
spinning movement of iron ball -
Fig.9. Image of Spinning Mechanism
Position of Permanent Magnet
＼ Gapsensor for Permanent Magnet




























(l)Permanent Magnet (Z) Position (2) Ironball Position　(3) Rotational Speed
(4) Permanent Magnet (a) Position (5) Permanent Magnet (b) Position






? ? ? ? ? ? ? ?
0.0　　　　　1.0　　　　　　2.0　　　　　　3.0　　　　　　4.0
Time(s)
































































































非接触物体搬送,舗別と制御, Vol.38, No.2, pp.105-108, 1999.




[5] K.0垣, T.Higuchi, Magnetic Levitation System by Reluctance
ControhLevitation by Motion Control of Permanent Magnet, IntJ. of
Applied Elec,加'magnetics in Materials, Vol.4, No.4, pp.369-375,
1994.
Koichi OKA, Tiai鳩hi Cui, 2-DOF Suspension Mechanism for
Noncontact Manipulation with Permanent Magnet Motion Control,
Media加nics & Robotics '04, Parti , pp.3 83-387, 2004.
[7]水野毅,関口秀樹,荒木献次,永久磁石の運動制御を利用し
た反発型磁気軸受けに関する研究日本機械学会論文集(C編),
Vol.64, No.628, pp.4717-4722, 1998.
TMizuno, H.Hoshino, M.Takasaki, Ylshino, Flux Path Control




誌D(産業応用部門), Vol.124, No.7, pp.724-729, 2004.
(131) 131
